Does The Expectations  Hypothesis Explain The Term Structure  Of Treasury Bond Yields In Tunisia? by Boukhatem, Jamel
The Journal of Applied Business Research – January/February 2016 Volume 32, Number 1 
Copyright by author(s); CC-BY 239 The Clute Institute 
Does The Expectations 
Hypothesis Explain The Term Structure 
Of Treasury Bond Yields In Tunisia? 
Jamel Boukhatem, Umm al-Qura University, Saudi Arabia and University of Tunis, Tunisia 
 
 
ABSTRACT 
 
This paper tests the expectations hypothesis (EH) using monthly data for Treasury bond yields (TBYs) over the 
period 1994m5–2014m12 and ranging in maturity from one year to 10 years. We apply cointegrated-VAR jointly on 
more than one pair of yields. The results suggest rejection of the EH throughout the medium maturity spectrum. 
However, for longer maturities they suggest the validity of the EH for the TBYs. This indeed confirms the smooth 
functioning of Tunisian bond market which gives an indication that the yield curve should serve as an indicator to 
the monetary policymakers to manage inflation and to influence the aggregate demand in the economy. 
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1. INTRODUCTION 
 
ond rates are essential conduits for the transmission of monetary policy. But bond rates contain bond 
trader expectations of future policy rates. Thus, monetary policy depends on the perception policy of 
the bond market, and the connection of these perceptions to the announced or recently observed 
policy is not fully understood. 
 
On the theoretical level, a good theory of the interest rates term structure must explain not only the different 
structures of yield curves, but also the stylized facts demonstrated by many empirical studies (Mishkin, 2007). The 
theoretical foundations of the yield curve interpretation depend on the hypothesis made by each theory (pure 
expectations theory, segmented markets theory, liquidity prime theory and preferred habitat theory). The expectation 
theory of the term structure illustrated the idea that interest rates reflect the agents’ expectations on the financial 
markets (money and bond markets). In this case, long rates are expressed as a weighted average of expected future 
short rates. The term structure allows us then to determine whether there are possibilities of profitable arbitrage to be 
exploited in these markets.  
 
Furthermore, the relation between short- and long-term interest rates is important for the monetary policy 
transmission mechanism. The monetary authority controls short rates, and if the case of a stable relationship 
between short and long rates will the authority also be able to control long rates and thereby stimulating real 
economic activity. 
 
Likewise, the spread between long and short rates may contain useful information about future interest rates, 
inflation, and real economic activity. The monetary authorities may be able to use the yield spread as an indicator of 
the inflationary pressures in the economy. In total, the yield curve appears to be the main indicator of the dynamics 
of expectations. 
 
Empirically, and far from being exhaustive regarding the presentation of empirical validation of the various theories 
of the interest rates term structure, we underline rather contrasting results. Indeed, the results depend not only on the 
country, period, data frequency and the maturity of the securities, but also and mainly on the rate expectations 
hypotheses and in determining the risk premium. 
 
B 
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One of the most tested implications of the expectations theory of the term structure is that of Shiller (1979) which 
establishes that a longer-term bond rate is just the average of expected one-period rates for the duration of the bond 
plus some constant term premium. Empirical works overflow without making unanimity about the empirical validity 
of such a theory (Shiller et al. 1983; Campbell and Shiller 1987 & 1991; Engsted and Tanggaard 1994; Hall et al. 
1992; Mankiw 1986; Hardouvelis 1994; Jondeau and Ricart 1999; Lanne 2000; Tzavalis 2003; Sarno et al. 2005; 
Thornton, 2006, etc. 
 
However, other authors used the implications of the yield curve to measure the informational content of current rates 
on future rates. Thus, on the one hand, Mishkin (1991) and Jorion and Mishkin (1991) and Jondeau (2001) were 
interested by the information in the yield curve and, on the other hand, Fama and Bliss (1987) and Fama (1990) 
considered the information contained in the difference between future and spot rates. 
 
An alternative approach to measure the predictive ability of interest rates based on the restricted vector 
autoregressive (restricted VAR, noted RVAR) proposed by Campbell and Shiller (1987 and 1988). This 
representation allows the deduction of forecasting short rates from the RVAR itself and thus to determine a long rate 
consistent with the expectations theory and the joint dynamics of interest rates. This approach provides a framework 
for coherent analysis with the statistical properties of interest rates. Since the works of Campbell and Shiller (1987) 
and Hall et al. (1992), many studies have highlighted the fact that interest rates are generally integrated and 
cointegrated pairs. In this case, the RVAR allows making several tests of the expectations hypothesis. The causality 
of the yield curve slope vis-à-vis changes in short and long rates is one of the most direct implications of the theory. 
 
The aim of this paper is to study the relationship between short and long rates in order to identify a term structure of 
bond rates that can help banks, insurers, corporates and even investors to choose which bonds are bought and which 
ones will be sold. The rest of the paper is organized as follows. The second section will discuss modeling VAR 
applied to Tunisian Treasury bill rates (TTBR) used. The third section will focus on interpreting the various results. 
The fourth and final section concludes the paper.  
 
2. THE VAR REPRESENTATION AND THE TEST OF THE EXPECTATIONS THEORY 
 
In order to study the links between the TBR, we use the Vector Autoregressive model (VAR). To study the 
dynamics of interest rates, this representation was initially developed by Sargent (1979) and adapted by Campbell 
and Shiller (1987, 1988) for stationary differenced variables and cointegrated. 
 
As mentioned above, the expectations theory based on the joint hypothesis of no arbitrage opportunities and 
rationality of expectations, argues that the yield at time t of a zero-coupon bond with a maturity n is equal to the 
average of the anticipated yields of successive investments: t, t + m, ..., t + n – m in bonds of maturity m (m < n), 
plus a constant term premium	  𝜓#,%. 
 𝑅'% = )* 𝐸'𝑅',-##- + 𝜓#,% (1) 
 𝑅'%	  is the n-period (long-term) rate	  𝑅'#, is the m-period (short-term) rate ; 𝜓#,%	  is the constant risk premium that 
may vary with the maturity of the rates. 𝐸'	  is the expectations operator. 
 
In this case, the expectations hypothesis represents the true data generating process. Also, expectations are rational 
so that: 
 𝐸'𝑅',-## = 𝑅',-## + 𝜈',-# 
 
The term premium may depend on the maturity of the assets but is always constant over time. The term 𝐸'𝑅',- =𝐸(𝑅',-|𝛺') represents the linear projection of 𝑅',- on the available information at the date t,	  𝛺'.  𝜈',-#	  is a white 
noise identically and independently distributed. 
 
 
The Journal of Applied Business Research – January/February 2016 Volume 32, Number 1 
Copyright by author(s); CC-BY 241 The Clute Institute 
Hence, the forecasting of future rates, from equation (1), is possible provided that the term premium 𝜓#,% is stable 
while, some authors such as Evans and Lewis (1994) and Hardouvelis (1994) argue that this condition is not 
sufficient. Risk premiums must be constant to make good predictions about future rates1. 
 
The first step in the process of Campbell and Shiller (1987, 1988) is to show that, in the context of a present-value 
model (Equation 1), the non-stationary short rate is reflected in the existence of a cointegrating relationship between 
short and long rates. 
 
Thus, if we define the slope of the yield curve by 𝑆'#,% = 𝑅'% − 𝑅'# (this slope is considered, by some authors, as the 
"spread" between the long rate and the short one), by subtracting 𝑅'# on both sides of the equation (1), we obtain the 
expression describing the relationship between the "spread", the expected changes in short-term rates and the risk 
premium: 
 𝑆'#,% = #% 𝐸' 𝑅',-## − 𝑅'#- + 𝜓#,% (2) 
 
Noting that	   R7,899 − R79 = ∆R7,899 + R7,89;)9 + ⋯+ ∆R7,)9 	  ; the equation (2) can be written as follows: 
 𝑆'#,% = 𝐸'𝑆'∗#,% + 𝜓#,% (3) 
 
Where the slope of perfect predicted rates S7∗9,? is defined by: 
 𝑆'∗#,% = #% ∆𝑅',@#-#@A)-  (4) 
 
Equation 3 is fundamental in the analysis of the expectations theory since it establishes a link, proposed by 
Campbell and Shiller (1987, 1988), with cointegration. The interest of the interpretation in terms of co-integration 
consists to give to the expectations theory a suitable framework of statistical analysis. If short-term rates are 
stationary in difference, equations 3 and 4 shows that the curve slope (curvature of the yield curve) is stationary, 
since it depends on future changes in short rates (Equation 4). As short and long rates are cointegrated, it is possible 
to represent their joint dynamics using a VECM for changes in interest rates or RVAR for the change in short rates 
and the yield curve. Campbell and Shiller (1987, 1988) preferred the latter representation since it allows a simpler 
implementation of testing the expectations hypothesis. 
 
Under the assumption that the dynamics of the process 𝑋' = (𝑅'#	  	  𝑅'%)′ follows a VAR model of order p, it can be 
written as follows:  
 𝑋' = 𝛷E + 𝛷)𝑋';) + 𝛷F𝑋';F + ⋯+ 𝛷G𝑋';G + 𝜀'  (5) 
 
When all variables are centered, the VAR model can be written as follows to: 
 𝛷 𝐿 𝑋' = 𝜀' 
 
Where 𝛷 𝐿 = 𝐼F − 𝛷-𝐿-K-A)  is a polynomial matrix in the lag operator 𝐿 characterized by: 𝐿*𝑋' = 𝑋';* , 𝐼%	  is the 
identity matrix with dimension n; 𝜀' is the vector of disturbances supposed white noise. 	  𝜀' = (𝜀),'	  	  𝜀F,')′. 
 
Note 𝛷 a matrix (2×2𝑝) containing the parameters of the VAR: 𝛷 = (𝛷) …𝛷G). If it exists a cointegration 
relationship, the long term matrix 𝛷 1 = 𝐼F − 𝛷-K-A)  is written as the product	  𝛷 1 = −𝛼 ∗ 𝛽′, where 𝛼 and 𝛽 
two vectors of dimensions	  (2×1). 𝛽 is the cointegrating vector. 
 
                                                
1 Dynamic models of the term structure, introduced in the theory by Vasicek (1977) and Cox, Ingersoll and Ross (1985) support the dependence 
of the term structure with regards to a number of state variables. In such models, the bearing yield premium is a sum of the market price of the 
state variables risk weighted by stochastic durations of the bond corresponding to these variables (confer Gibson et al. 2001 for a good literature 
review). 
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When interest rates are non-stationary but the slope of the yield curve is stationary, the cointegrating vector is 
written	  𝛽 = (−1	  	  1)′ , so that the slope plays the role of a restoring force with	  	  𝛽S𝑋' = 𝑅'% − 𝑅'# = 𝑆'#,%. We 
note	  	  𝐻EU:	  𝛽 = (−1	  	  1)S. 
 
Engle and Granger (1987) have shown that the dynamics of a system of non-stationary and cointegrated variables 
can also be studied as a vector error correction model (VECM) or a cointegrated VAR model (CVAR) for interest 
rates variations. In addition, Campbell and Shiller (1987, 1988) in bivariate cases, and Mellander et al. (1992) in 
multivariate cases, showed the equivalence between the VAR models in levels, the VECM model and the CVAR 
model under the expectations hypothesis. 
 
Equation (5) can be expressed as an error or vector equilibrium correction model (VECM), i.e. a CVAR, which is 
formulated in terms of differences as follows: 
 Γ 𝐿 Δ𝑋' = 𝜇 + Π𝑋';) + 𝜀' 
 ⇔ 	  	  Δ𝑋' = 𝜇 + Γ)Δ𝑋';) + ⋯+ ΓG;)Δ𝑋';G,) + Π𝑋';) + 𝜀' (6) 
 
The CVAR representation provides a favorable transformation as it reduces the multicollinearity problem often 
present in financial data by combining levels and differences. In addition, it allows distinguishing between 
stationarity that is created by linear combinations of the variables and stationarity created by first differencing. 
Finally, it gives an intuitive explanation of the data, categorizing the effects in long (Π) and short (Γ)) run 
information.  
 
Consequently, we apply the CVAR model to test the expectations theory. This analysis could be useful in our 
context as it allows us to take account of the non-stationarity of the series, looking for cointegration properties in the 
data, while taking care of the feedback between the variables. 
 
We use the two-step method proposed by Engle and Granger (1987). The first step consists at testing explicitly the 
cointegration rank and the value of the cointegration relationship’s parameter (long term relationship). In the second 
step, we estimate the dynamics of interest rates through the CVAR using the maximum likelihood procedure 
outlined in Johansen (1988) and Johansen and Juselius (1990).  
 
The contribution of a CVAR is to find a specification that will keep the asymptotic normality of the estimators while 
keeping the level variables, and their long-term behavior. They involve the long-term relationships between the 
variables I(1), and the specified dynamic adjustment of the variables in differences. The Granger theorem shows the 
equivalence between the existence of "r" cointegrating vectors and the existence of CVAR. 
 
To estimate the equation (6), we refer to Johansen (1988). Thus, if there’s  "r" cointegrating vectors (0 < 𝑟 ≤ 𝑘) 
between the composants of 𝑋', the matrix	  Π of rank r and dimension k can be decomposed as : Π = 𝛼𝛽S. The 
dimensions of 𝛼 and 𝛽 are	  (𝑘, 𝑟). 
 Δ𝑋' = 𝜇 + 𝛼𝛽S𝑋';- + Γ-Δ𝑋';-*;)-A) + 𝜀' 
or,  
 Γ 𝐿 Δ𝑋' = 𝛼𝛽S𝑋';) + 𝜀' 
 
where Γ L = I? − Γ8L8c;)8A)  is of order	  (p − 1). 𝛼 represents the speed of adjustment coefficient of the CVAR and 𝛽 the matrix of long-term coefficients. 
 
As the expectations theory implies that the curve slope is equal to the average of expected variations of the short 
rate, it imposes some constraints to the parameters of the dynamics of both the slope and the short rate variations. 
Testing these constraints corresponds to a joint test of the rationality expectations hypothesis and the term premiums 
constancy. 
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3. EMPIRICAL RESULTS 
 
Empirically, the expectations hypothesis is tested from the cointegration between a short-term rate and long-term 
rate. In this study, cointegration is estimated between many pairs of Treasury bill yield (TBY) rates with one-year, 
three-year, four-year, six-year, seven-year and ten-year maturity. But, maturities which data are more available and 
more suitable in terms of autocorrelation will be chosen. Consequently, we retain, 1-year, 4-year, 6-year and 10-year 
maturity TBYs (appendix – fig. 1 & fig. 2) 
 𝑋' = (𝑏'), 𝑏'f, 𝑏'g, 𝑏')E)′ is a (4×1) vector of endogenous I(1) variables where 𝑏'# is the yield at time 𝑡 of a zero-
coupon bond with 𝑚 years to maturity. 𝑣_𝑏'# indicates the first difference of the corresponding variable. 
 
The use of this range of interest rates takes into account the fact that expectations on future rates in the short-, 
medium- and long-term can be different, and, at the same time, to obtain information not only on the slope of the 
yield curve, but also and especially on the dominant form of the curvature. The sample covers monthly data from 
1994:5 to 2014:12. The choice of this frequency is coherent with the related empirical literature. 
 
Before testing for stationarity of the series, we present a graphical analysis for the series in levels and in differences. 
The figure 1 suggests that TBYs of the one-year, three-yea, six-year and ten-year maturity differ not so much in 
levels while the ten-year yield is typically higher than yields of short-term maturities. In differences, we show that 
the long-term yields are less variable. This could be explained according to the above presented theory that longer-
term yields can at least partially be explained by the average expected current interest rates of all periods to maturity 
and thus contain information on the shorter end of the yield curve. This aggregation implies that long maturities are 
less affected by temporary shocks. TBYs also appear to be highly persistent, well approximated by I(1) process. 
 
Figure 1. Variable plots in levels 
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Figure 2. Variable plots in differences 
 
 
To test for the stationarity, we use the augmented Dickey-Fuller test (ADF), the Phillips-Perron test (PP) and the 
modified Dickey–Fuller t test (known as the DF-GLS test) proposed by Elliott, Rothenberg, and Stock (1996). 
 
For ADF and PP tests, the null hypothesis (Ho) consists at the existence of unit root against the alternative 
hypothesis of the absence of unit root in the series. The null hypothesis is accepted when the t-statistic exceed the 
critical value. However, if it is less, we reject the null hypothesis, the series are stationary. For the DF-GLS test, the 
null hypothesis is that the DGP is a random walk, possibly with drift.  
 
Table 1 summarizes all results. For level-series stationarity, the results show that all series have a unit root and are 
thus non-stationary in levels but they are stationary in first differences and are considered as I(1).  
 
Table 1. ADF, PP and DF-GLS tests for stationarity of TBYs 
 (i) (ii) (iii) 
 ADF PP ADF PP DF-GLS ADF PP DF-GLS 𝑏') -1.579 -1.959 -2.413 -2.554 0.427  -2.337** -2.551** -0.930 𝑏'm -1.925 -2.154 -1.451 -1.426 0.623  -3.202* -2.968* -1.836 𝑏'f -2.196 -2.321 -1.496 -1.510 -0.052  -1.438 -1.426 -2.234 𝑏'g -2.445 -1.584 -1.474 -2.679 -1.800  0.288 0.280 -2.280 𝑏'n -1.097 -0.171 -0.245 0.151 --- -0.250 -0.366 --- 𝑏')E -3.909** -3.638** -1.458 -0.926 -0.798 -0.340 -0.422 -0.801 𝑏')F 0.105 0.609 1.645 2.403 2.341 -1.651*** -1.696*** -0.181 𝑣_𝑏') -12.069* -12.113* -11.890* -11.957* -6.397* -11.705 * -11.796* -8.660* 𝑣_𝑏'm -11.549* -11.551* -11.521* -11.530* -7.484* -11.030* -11.110* -7.645* 𝑣_𝑏'f -15.419* -15.420* -15.432* -15.433* -10.57* -15.382* -15.385* -10.60* 𝑣_𝑏'g -9.465* -9.453* -9.552* -9.534* -0.742 -9.572* -9.534* -1.920 𝑣_𝑏'n -22.854* -29.241* -22.914* -29.310* --- -22.965* -29.305* --- 𝑣_𝑏')E -26.764* -24.438* -26.382* -23.851* -9.420* -26.426* -23.871 * -10.50* 𝑣_𝑏')F -12.553* -12.637* -12.182* -12.189* -7.994* -11.975* -11.975* -8.649* 
* Significant at 1%; ** Significant at 5%; *** Significant at 10% (p-value less than 1%, 5% and 10%) 
(i) with intercept and trend ; (ii) with intercept ; (iii) without intercept 
Critical levels in ADF and PP tests: (i) -4.01 (1%), -3.43 (5%) and -3.13 (10%). (ii) -3.46, -2.88 and -2.57. (iii) -2.58, -1.95 and -1.62.  
Critical levels in DF-GLS test: (ii) -2.580(1%), -1.950(5%) and -1.620(10%). (iii) -3.480, -2.890 and -2.570. 
--- Series contain gaps. 
-3
-2
-1
0
1
TB
Y
s 
 in
 d
iff
er
en
ce
s
1995m1 2000m1 2005m1 2010m1 2015m1
time
V_b1 V_b4
V_b6 V_b10
The Journal of Applied Business Research – January/February 2016 Volume 32, Number 1 
Copyright by author(s); CC-BY 245 The Clute Institute 
According to these results and considering the existence of breakpoints in some series (3-year and 7-year maturity 
TBYs), we use 1-year, 4-year, 6-year and 10-year maturity TBYs that seem more adequate to test the EH of the term 
structure. 
 
Since all series are I(1), it is possible to analyze, in the logic of Campbell and Shiller (1987, 1988), their 
cointegration properties, and this by estimating the following relationship: 
 𝛽)𝑏'# + 𝛽F𝑏'% + 𝛽m = 𝜀' (7) 
 
The cointegration vector 𝛽 = (𝛽), 𝛽F, 𝛽m) is thus written as	  𝛽E = (1, −1, 𝛽m), where the risk premium	  𝛽m – constant 
over time – depends on the maturities  𝑚 and	  𝑛.  
 
Three models will be tested: 
 𝑀𝑜𝑑𝑒𝑙	  1:	  𝛽)𝑏') + 𝛽F𝑏'f + 𝛽m = 𝜀' 
 𝑀𝑜𝑑𝑒𝑙	  2:	  𝛽)𝑏') + 𝛽F𝑏'g + 𝛽m = 𝜀' 
 𝑀𝑜𝑑𝑒𝑙	  3:	  𝛽)𝑏') + 𝛽F𝑏')E + 𝛽m = 𝜀' 
 
The tests of the optimal lag based on Akaike, Schwarz, Hannan-Quinn and LR criteria systematically lead to keep 2 
lags, of a maximum of 4, for the first two pairs of TBYs (𝑏), 𝑏f) and (𝑏), 𝑏g) and 3 lags for the pair (𝑏), 𝑏)E). 
These delays are those that minimize selected criteria (Table 2). 
 
Table 2. Lags choice using Akaike, Schwarz and Hannan-Quinn 
Criteria information 
Lags  1 2 3 𝒃𝟏	  –	  𝒃𝟒 AIC -1.600  -1.641*  
SBIC -1.514* -1.497  
HQIC -1.565 -1.583*  
LR 1812.9 17.985*  𝒃𝟏	  –	  𝒃𝟔 AIC -7.771 -7.944*  
SBIC -7.574 -7.615*  
HQIC -7.693 -7.814*  
LR 413.82 19.565*  𝒃𝟏	  –	  𝒃𝟏𝟎 AIC -3.984 -4.364 -4.399* 
SBIC -3.880 -4.190* -4.155 
HQIC -3.942 -4.293 -4.300* 
LR 1076.9 78.284 14.522* 
AIC: Akaike information criterion ; SBIC: Schwarz Bayesian information criterion ; HQIC : Hannan–Quinn information criterion ; LR : 
likelihood-ratio. 
 
Before presenting the results of cointegration tests between the different pairs of TBYs, we note that theoretically, 
two non-stationary variables X7 and Y7 I(1)  are cointegrated if it exists between them a stationary linear 
combination	   I(2) . Thus, the linear combination: Z7 = 	  X7 − βY7 is stationary; β is the cointegrating parameter and (1, −β) is the cointegrating vector (Granger, 1981). In other words, the residuals of the regression between these 
two variables I 1  would, over time, a tendency to revert to a constant average. In many empirical cases, long-term 
relationship tends towards zero with time; at least this’s what probably happening in the context of our study. 
 
Cointegration tests are based on Johansen’s method (Johansen, 1988). If the log likelihood (LL) of the unconstrained 
model that includes the cointegrating equations is significantly different from that of the constrained model that does 
not include the cointegrating equations, we reject the null hypothesis of no cointegration. 
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Table 3. Johansen tests for cointegration 𝒎− 𝒏 𝑯𝟎 𝝀𝒕𝒓𝒂𝒄𝒆	   (𝒑 − 𝒗𝒂𝒍𝒖𝒆) 𝝀𝒎𝒂𝒙	   (𝒑 − 𝒗𝒂𝒍𝒖𝒆) 𝒃𝟏	  –	  𝒃𝟒(𝒍 = 𝟐) 𝑟 = 0	  𝑟 ≤ 1	   12.246* 2.768 (0.037) 9.477 2.768 (0.037) 𝒃𝟏	  –	  𝒃𝟔	  (𝒍 = 𝟐) 𝑟 = 0	  𝑟 ≤ 1	   6.141* 0.834 (0.075) 5.306 0.834 (0.075) 𝒃𝟏	  –	  𝒃𝟏𝟎	  (𝒍 = 𝟑) 𝑟 = 0	  𝑟 ≤ 1	   17.770 0.608* (0.087) 17.162 0.608* (0.087) 
* signify the existence of cointegrating relationship. All models with constant trend. 
 
According to the results in table 4 we accept the null hypothesis of no cointegration equations in the bivariate 
models	   𝑏)	  –	  𝑏f  and 𝑏)	  –	  𝑏g  but there’s one cointegrating relationship between 𝑏) and	  𝑏)E. Consequently, we 
accept the null hypothesis of the absence of cointegration relationship between the two pairs of variables. The 
absence of an eventual cointegration relationship is an argument for the reject of the EH of the term structure of 
TBYs for the mentioned maturities. This result is validated from both the trace statistics and maximum eigenvalue, 
and with deterministic trend or without in the cointegrating equation. 
 
Econometrically, the absence of cointegration is a puzzling, but can be explained by the differences in basic logic 
growth of time series. Also, the frequency of observations and possible non-linearity of the relation could often 
explain the absence of cointegration (Engle and Granger 1991). The CVAR would be the better technique in 
estimating the dynamic processes of the variables for the models 1 and 2. However, we estimate the parameters of 
the VEC form for the model 3. 
 
Results of the estimated parameters for model 3 are reported in table 4 below. 
 
Table 4. Estimated parameters of the different models 
Model 𝛂 𝛃 𝛍 𝚪 
(b4 – b1) 
(p-value) 
(-0.032, 0.020) 
(0.044, 0.036) 
(1, -1.101) 
(0.000) 
(-0.010, -0.016) 
(0.441, 0.036) 
0.024 0.038−0.032 0.274∗  
(b6 – b1) 
(p-value) 
(0.057, -0.202) 
(0.25, 0.124) 
(1,0.045) 
(.419) 
(0.003, -0.001) 
(0.225, 0.903) 
−0.067 0.0120.202 0.457∗  
(b10 – b1) 
(p-value 
(-0.056, 0.079) 
(0.003, 0.007) 
(1, -0.465) 
(0.000) 
(-0.005, -0.003) 
(0.279, 0.619) 
0.193∗ 0.106−0.056 0.153∗∗  
* and ** : significant at 1% and 5%. LM test: Lagrange-multiplier test for autocorrelation, H0: no autocorrelation at lag order. 
 
The results show the rejection of the EH for models 1 and 2: 1-year 4-year and 1-year 6-year maturity. This rejection 
implies that agents do not optimally use all available information to forecast short-term rates. Also, such a rejection 
can be explained by the presence of liquidity constraints and, maybe by the time variability of the term premium or 
market segmentation (Thornton 2005-2006, Dai and Singleton 2002, Tzavalis and Wickens 1997). The theory of 
market segmentation rejects the EH because it concluded that the expectations in short-term rates play no role in 
determining long-term rates. Similarly, the rejection of the EH can also be explained, theoretically, by the tightening 
of monetary policy. Indeed, when the monetary authorities decide to tighten monetary conditions, including in 
response to inflationary pressures, there is a rise in short-term rates, the long-term rates also increased but to a lesser 
measurement.  
 
We must not lose sight that the rejection of the EH in the context of the theory of the term structure of TBYs, is a 
forewarning sign of recession. Three propositions are possible: i) the investors anticipation of similar difficulties for 
the Tunisian economy justifies the decrease of director rates; ii) the decrease of term premiums combined with low 
expected inflation, reflecting the credibility of the Central Bank; iii) an imbalance between supply and demand of 
long-term bonds. We believe that these three explaining elements are playing now. 
 
On another hand, the EH is proved for the model 3 (1-year 10-year maturity).  The estimation output indicates that 
the model fits well. The coefficient on 1-year TBY in the cointegrating equation is statistically significant, as are the 
adjustment parameters. Thus, the estimates have the correct signs and imply rapid adjustment toward equilibrium. 
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When the predictions from the cointegrating equation are positive, 1-year TBY is above its equilibrium value 
because his coefficient in the cointegrating equation is positive.  
 
The quasi-fixed exchange-rate regime adopted by Tunisian monetary authority may reinforce the predictability of 
short-term rates and thus explain why the EH is not rejected for long maturities. 
 
To check whether we have correctly specified the number of cointegrating equations we test the stability of VECM. 
Generally, the companion matrix of a VECM with 𝐾 endogenous variables and 𝑟 cointegrating equations has 𝐾 − 𝑟 
unit eigenvalues. If the process is stable, the moduli of the remaining 𝑟 eigenvalues are strictly less than one. The 
different graphs (appendix – fig. 3) show that all the eigenvalues lie inside the unit circle. The VECM satisfies 
stability condition. 
 
4. CONCLUSION 
 
From an original database covering the period 1994m5 to 2014m12, this work establishes a diagnosis on the validity 
of the EH for TBYs in Tunisia. The results show the rejection of the EH for short and medium maturity (1-year 4-
year and 1-year 6-year) but for longer maturity (1-year 10-year) the EH is confirmed. Two explanations for this 
rejection are possible. The first is based on the existence of a variable risk premium over time. The second however 
is based on the over-reaction of long rates in relation to future short rates. 
 
The validation of the EH is a strong argument towards the smooth functioning of Tunisian treasury bond market 
which gives an indication that the yield curve should serve as leading indicator to the monetary policy and the real 
economy. 
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APPENDIX 
 
Figure 1. Variable Plots (in levels) 
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(Figure 1. Continued) 
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Figure 2. Variable Plots (in difference) 
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(Figure 2. Continued) 
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Figure 3. VAR/VECM stability 
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(Figure 3 continued) 
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